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Welcome to the second book in the Tezuka School of Japanese Animation. 


Whereas the first book focused on the basic aspects of animation and how 
objects move, the second book focuses on how to animate life-like animals. 


Why animals? Because despite the amazing improvements in animation 
technology and the ever-advancing capability of CG animation, one rarely sees 
impressive animation of animal movement. 


This may be, in part due to the fact that the appearance of animals, 
particularly in TV animation, has declined in recent years. Since that has 
become the trend of the times, we have tried to set this book apart by focusing 
entirely on animals in the sincere hope that when animals do happen to appear, 
a life-like vitality will be added to their movement. Certainly, this book will be of 
much use to non-beginners as well. 


Ultimately, we believe that this book will help revive an appreciation of 
animals in animators everywhere, and hopefully we'll see more of them in future 
animation. 


Tezuka Productions, Animation Department 
http://www.tezuka.co.jp/ 


Real Movement 
- Animals I - 
Dogs 


- A dog walking / running viewed from various angles 


In animation, it is necessary to show animals moving from a variety of different 
angles. 


You will be shown a dog both walking and running viewed from various angles. Please 
use it for your reference. 


Things to keep in mind: 


The location of the respective joints and “motion curves” 
The length of the body (build and physique) 
The change in position of the joints 


Real Movement 
- Dogs - 


When drawing animals, you can’t ignore their skeletons. In depicting realistic 
animal movement, you need to have a proper understanding of their skeletal 
structure, to a certain extent. Learn to correctly draw each different position of 
animals as they move. 
The skeletons of 


mammals can be 
divided into the 


Figure 1 Skeleton of plantigrade animal 


following three 
categories. 


(1) Plantigrades — Place the full 
length of their foot on the ground 


when walking, from the toe to the 
heel. (Bears, mice, monkeys, etc.) 


(2) Digitigrades — Walk on four 
toes. The heel stays up in the air. 
(Dogs, lions, baboons, etc.) 


(3) Unguligrades — Walk by sup- 
porting their bodies on hooves, 
which are actually their toes trans- 
formed. (Horses, cows, deer, 
impalas or antelope, etc.) 


* Such differences in skeleton type 
for mammals have occurred 
because of evolution and adaptation 
to their environment. 


¢ Plantigrades are the most basic type 
among mammals, but the evolutionary 
shift from plantigrades to digitigrades to 
unguligrades can be seen as a unique 
way of increasing speed and efficiency 
of movement. 


¢ As an exception, there are pin- 
nipeds, which are mammals that live 
in the ocean such as seals, sea lions, 
and walruses. Their ability to swim 
is an adaptation. 


Real Movement 
- A Dog’s Walk - 


In a dog’s walk, the timing of the front legs and the rear legs is staggered by a half 
cycle. When the front legs step forward and back, the rear legs are crisscrossed. 


Figure 4 Side-view walk 


Skeletally, when the front legs open up, the shoulder 
is at its lowest and the hip (rear legs) is at its highest. 


Figure 5 Diagonal front-view walk 


In the diagonal-view walk, pay attention to the fact that the path of the support legs 
varies slightly between the left and right legs. 


Figure 6 Front-view walk 


The anatomy of the legs from this view is difficult to draw, but if you bear in mind the 
side-view walk, it should be a little easier to understand 


In actual animation, it’s rare to see 
a dog walking in a direct frontal or 
rear-view, but it’s something you 
should probably learn how to do 
anyway. 


2 | a [x3 
is SS _ —— * 
a3 
ee 
ae — _ a) — 
i< 


Figure 8 Changing direction while walking 
A dog's diagonal rear-view walk. The appearance of the legs changes slightly. 
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Figure 9 A wet dog shaking off drops of water. 


This is something you often see after it rains. It adds a realistic touch if the droplets 
scatter as the dog shakes its body rearward. 


Figure 10 The trot (a movement which combines walking and running) 


You should only start drawing this after you have gained a sufficient understanding of 
the position of the joints and the path of action 


Airborne 


Airborne 


The trot is a double-time movement that is 
symmetrical from left to right and is a cross 
between a walk and a run. It is a rhythmical 
movement, characterized by having airborne 
poses in which all four feet are momentarily 
off the ground. 
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Figure 11 Basic side-view run 


The cycle goes like this: 
Front legs land ——» rear legs land ——» rear legs kick ——> airborne pose 


An irregular run in which the rear legs are reversed. 
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Make sure you draw the 
position of the joints and 
the path of action properly. 


When comparing the dogs’ rear legs in the cycle above and 
the cycle below, you can see that the rear leg movement is 
reversed. The first dog's left rear leg is leading so he is leftteg 
dominant, while the second dog’s right rear leg is leading so 
he is right-leg dominant. The latter type of leg movement is 
unusual, but it would not be a mistake to use it as an individ- 
ual mannerism. It can also be a phenomenon that occurs 
when changing direction suddenly or when flustered. 
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Figure 12 Diagonal-view run 


Be careful not to distort the thickness of the legs. 
Refer to pg.81 to view a sample of the running dog by way of “page-by-page” flip animation. 


Point to keep in mind for the diagonal-view run: 


In a run viewed from 
the diagonal angle, the 
path of the landing foot 
is slightly different. Be 
aware of that when you 
draw the pose. 
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Figure 13 Diagonal front-view run, slow 


Usually, right leg-dorninant dogs land on their right front foot, and right rear foot. 
However, sometimes there are atypical individuals whose front and rear legs move in 
opposition, as illustrated below. 


Figure 14 Front-view run 


The front and rear legs move asymmetrically. 


Figure 15 Rear-view run 
Also, don’t forget to keep in mind the delay of the tail when drawing these poses. 


Real Movement 
- Types of Animal Runs - 


You can classify animal runs into the 
following two patterns. An exception 
to these two patterns is elephants and 
hippopotamuses, which have their 
own distinctive run. Let’s take a look. 


Figure 17 Two patterns of animal runs 


A. Dogs, cats, deer, etc. B. Horses, cheetahs, camels, etc. 


Third pattern (Distinctive run) 


C. Distinctive run of hippopotamuses, elephants 
Hamsters also run similarly. 


ai" > Since the body is heavy and the 
legs are short, this run looks like a 
fast walk. It is characterized by not 

containing any airborne poses. 
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Real Movement 
- Animals II - 
Horses 


* Horse movement seen from various angles 


The movement of a horse can be divided into three stages: the walk, the trot, and the 
gallop. In the basic pattern of the walk, the front legs and the rear legs are staggered 
by a half-cycle, as with the dog. Because a horse's skeleton is different than that of 
a dog’s, the front leg should appear to be raised higher than a dog’s. 


Horses walk so that the hooves strike the ground in a rhythmical fashion. The trot is 
akin to a small-stepped run, characterized by all four legs being temporarily airborne. 


The gallop is an asymmetrical run and gives an extremely rhythmical impression. 


Things to keep in mind: 


Whether for walks or runs, make sure to draw pictures that 
incorporate an understanding of the leg joints, a uniform path 
of action, and thickness of the legs. 


£9: 


Figure 18 Side-view walk 


Like the dog, the timing 
of ahorse’s walk should 
also be staggered a half- 
cycle between the front 
and rear legs. Since a 
dog's skeletal structure 
is different, the horse’s 
front leg appears to be 
raised a little bit higher. 


Show it slightly more exaggerated 
than in reality. 20 
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Figure 21 Front-view walk 


The need to draw a direct front-view 
or rear-view walk is rare, but it’s 
probably valuable to learn how to do 
so anyway. 


We have put in shaded lines at the 
area where the joint bends to make 
it even easier to understand. 


gure 22 Rear-view walk 


istorting the movement of the tail can be effective. 
The rear-view walk is also difficult to 
draw. 
The rear legs, in comparison to the 
front legs, have a less dramatic lift 
and drop, but by distorting them a 


little bit, you can achieve a better 
look. 


Le 


Figure 23 Diagonal rear-view walk 


Draw the tail swaying from left to right slowly, to achieve an even better look. 


: 


TE 
The pattern above shows seven inbetween poses of a slow walk. Leg pairs [front and 
tear] share the same cycle, then return to the original position, thereby completing a 


repetition of a walk. 
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Figure 24 Side-view trot 


a Airborne 


The trot is a so-called quick-step and 
is a cross between a walk and a run 
(gallop). It is characterized by the 
right front leg and the left rear leg 
Mm moving as a pair. 
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Figure 25 Diagonal front-view trot (quick trot) 


Quick trot 


In the quick trot, a jaunty rhythm is created due to the leg being fully extended the 
moment before it touches the ground. In this case, it would also be good for the tim- 
ing to be about five poses, ten frames per cycle. 
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Figure 26 Diagonal rear-view trot (slower trot) 


(aPRAT 


Among trots, there are slower 
trots and faster trots. Slow 
trots rarely contain airborne 
poses in which all four limbs 
are off the ground. 


Figure 27 The canter (a toned-down run that’s not full speed) 


Airborne —— 


It’s a fair assumption to say that you'll rarely see a canter in animation. That's because 
it’s a unique type of run that, if compared to human movement, is reminiscent of the 
skip. In the real world, you may only see this type of movement when horses are relax- 
ing at pasture or at a riding ground. 


In which case, it might be a very original type of movement to include in your work 
when horses happen to appear. 
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Figure 28 The gallop 
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Figure 29 


The right leg is the leading leg. 


Left leg-dominant 


The left leg is the leading leg. 
29 


Animals, like humans, are either 
left-handed or right-handed. As in 
the pictures to the left, there are 
those that land with their right leg 
and those that land with their left. If 
you watch a broadcast of a horse 
race on TV, you'll see what I mean. 


Once in a while there 
are horses that are 
both right leg and left 
leg-dominant. 


Figure 30 Diagonal front-view gallop 


Refer to pg.81 to view a sample of the galloping horse by way of “page-by-page” flip animation 


Example of the left leg leading 


Figure 31 Example of the 


right leg leading 


The side-views and diagonal front-views are 
probably shown the most, perhaps because 
they look stable to the eye. You've probably 
noticed times, as in Figure 30, when the left 
leg is leading, and times, as in Figure 31, when 
the right leg is leading. So, which is correct, 
you ask? The answer is that 
either one is correct! That's 
because the leading leg is 
determined by the habits of 
that particular horse. 
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Figure 32 Front-view gallop 


Pretty hard to draw if you're not used to it, but this kind of movement looks great! 


Figure 33 The different physiques of adult horses and young horses 


* The young horse, com- 
pared to the adult horse, 
is characterized by its legs 
being longer in relation to 
the rest of its body. 


Adult horse 


Young horse 


¢ The tail is also shorter. 
aan oe It'll be easier to draw adult 
horses and their young if 
mie you remember these tips. 


Figure 34 Rear-view gallop 


Figure 35 


In the rearview run, or in 
any kind of run, it can be 
effective to draw in little 
clumps of dirt or dust at the 
moment of landing. 
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Figure 36 Diagonal rear-view gallop 


Figure 37 Variation with opposite leading leg 


In the pose in Figure 37, the horse is leading with 
its left front leg. In this case, it would be usual for 
the rear legs also to be led by the left (as in Figure 
36), However, sometimes you see variations in 
which the front legs are led by the left and the rear 
legs are led by the right. (The reverse also exists.) 


So, the movement in Figure 37 is not considered 
a mistake. 


33 


Figure 38 Horse jumping over an obstacle 


Trained horses that appear in equestrian events skillfully jump over obstacles tucking in 
their front legs so that they won’t trip. In that moment, until they land, the front and rear 
legs are characterized by moving virtually at the same time. 
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Figure 39 Turning 


The body turns along the direction of the curve. 


When a horse is running, the movements necessary to change direction include walk- 
ing, trotting and running. Also, the leading leg can change halfway through, creating a 
complex movement. 
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Real Movement 
- Animals III - 
Cats, Deer, 
Various Mammals, and Reptiles 


If you understand the movement of dogs and horses, you can easily apply that to the 
movement of other animals. 


However, in specific cases, there are various mannerisms and characteristics that 
differ from animal to animal. In this chapter, we show you representative examples 
of various kinds of animals. 


Things to keep in mind: 


The path of action and the position of the joints for each 
animal is different. 


The connection between the angle or position of the joints and 
the body. 
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Real Movement 
- Cats (Order Carnivora) - 


Figure 40 Cat's walk 


Characterized by a loose body and supple movement 4— 
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Figure 41 Cat's run 


Able to run swiftly without making a sound 
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Real Movement 
- Lions (Order Carnivora) - 


Figure 42 Side-view walk 
The movement of the legs is not much different from that of a dog or horse, but it does 
incorporate a certain flexibility unique to members of the cat family. 
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Figure 43 Height relation of the shoulders and hips 


When animals walk, the timing of the front and rear 
legs is staggered, so the height of the shoulders and 
hips is a bit uneven too. Members of the cat family 
have particularly flexible and supple bodies, so their 
backs move in a rolling fashion. 


Figure 44 Diagonal rear-view walk 


Kat dat fe? 


Figure 45 Front-view walk 


For members of the cat family, the movement of the front 
leg is unique in that it turns inward and drops softly just 
before hitting the ground. As a result, they are able to 
approach their prey without hardly making a sound. 


QO 
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Figure 46 Side-view run 


Members of the cat family, such as lions, can only run at full speed for a limited amount 
of time (about 30 seconds). 


Refer to pg.81 to view a sample of the running lion by way of “page-by-page” flip animation 


In Kimba, the White Lion, 
the rear legs in the fifth pose, 
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Real Movement 
- Cheetahs - 


Figure 48 Side-view run The cheetah is the fastest running animal on land and is different 
from other members of the cat family. 


**%f Since the cheetah runs faster 

:,\ than any other animal, it has to 
* +\ do without various characteristics 
that are intrinsic to the cat family. 


Small hips 


Cheetah f\; WY = 


It is not able to retract its claws, 
which are bared. Also, since its 
head is small, it does not have a 
powerful jaw. 


Real Movement 
- Bears (Order Carnivora) - 


Figure 50 Side-view walk 
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Figure 51 The way the foot contacts the ground 


Animals, such as bears, 


The entire sole of Only half of the Only the that use the entire soles of 
their feet to contact the 
the foot contacts the sole touches the hoof comes peter 
ground directly. ground. in contact are called plantigrades. 
with the 
ground. 
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Figure 52 Diagonal top-view walk 


The front leg has the appearance of swinging around from the outside slightly. 


Figure 54 Side-view run (full speed) 


Refer to pg.81 to view a sample of the running bear by way of "page-by-page" flip animation. 


Brown bears and polar bears are the largest carnivores on 
land. They don’t have the swiftness of cats or dogs, but their 
manner of running is dynamic, propelled by their vast weight. 
The movement of small carnivores, such as weasels, is light- 
ning-quick. 


Figure 55 Side-view run of a weasel 


Repetition of five poses shot at a speed of one frame per drawing 


Since its body is long, it twists like the body of a caterpillar. 
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Real Movement 
- Camels (Order Artiodactlya) - 


Figure 56 Side-view walk > 


The camel’s walk is known as an “amble,” a style of walking that’s a bit different 
from any other animal's. The front and rear legs of the same side of the body leave 
the ground at roughly the same time. However, since the legs land on a different 
timing, their backs have a peculiar shake, and it’s said you'll get motion sickness if 
you're riding a camel for the first time. Giraffes also have a similar way of walking. 
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Figure 57 Side-view run 


The difference between a camel's run and other 
hoofed mammals of the order artiodactyl is that when 
it runs, it sways broadly from side to side. Compared 
to horses, they seem to have more of a loose gait. 


That's probably because the lines that comprise the 
shape of a camel's body give a softer impression, 
similar to members of the cat family. 


46 


Figure 58 Distinctive movement: Stand-up from a sitting position 


Usually, for most animals, it takes about 
two actions to complete the motion from 
the sitting to standing position. But 
members of the camel family (including 
llamas) go through a slightly complicated 
process of standing up, in which they 
first support their bodies on their knees 
and then gradually raise themselves 
upwards. 
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Real Movement 
- Deer - 
- (Distinctive Runs of Other Artiodactyls) - 


Figure 59 Side-view run 
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The full-speed run of deer and their relatives 
is unique, different from the run of horses, 
dogs, or cats. Make sure to draw a beautiful 
path of action that begins with a jump from 
the rear legs. 
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Real Movement 
- Antelope - 
-(Distinctive Runs of Other Artiodactyls) - 


Figure 60 Diagonal rear-view of a Springbok (member of the antelope family) run 


The small serow (antelope) found in Africa, has a 
highly developed spring in its legs and a rhythmical 
movement. Springbok in particular have a distinctive 
way of running. 
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Actual Movement 
- Giraffes - 


-(Distinctive Runs of Other Artiodactyls) - 
Figure 61 Side-view walk. (An amble) 


In contrast to the height of its body, the giraffe 
is characterized by having a short trunk and long 
legs. 


As a result, if it were walking normally, it’s front 
and rear legs would collide with each other, so it 
walks in such a way that the legs on the same 
side of the body move simultaneously. 


This manner of walking, exibited by both the 
giraffe and the camel, is known as an “amble.” 
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Figure 62 Side-view run 


At first glance, the giraffe’s run almost looks 
like it’s in slow motion, with a heavy tread. 
But actually giraffes are very fast! The length 
of one stride can be as much as five meters. 
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Real Movement 
- Elephants (Order Proboscidea) - 


Figure 63 Side-view walk 


Elephants are also amblers, walking so that the front and rear legs of the right side and 
the front and rear legs of the left side move simultaneously. But in fact, there is a slight 
time lag. 


Figure 64 


In its natural state, the male and female 
elephants live together in a herd. Study 
these silhouettes to the left so you can 
learn to clearly distinguish between the 
male and female when drawing. 
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Figure 65 Side-view run 


Figure 66 Atypical run 


Elephants and hippopotamuses can’t really run like this. 
Because of their huge weight, they are not able to actually 
jump, but you can use this as a nice comedic touch. 
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Real Movement 
- Rabbits (Order Lagomorpha) - 


Figure 67 Side-view hop 
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Figure 68 Side-view run 


() 
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When drawing a rabbit's run, although A cartoonish 
you may be inclined to draw them interpretation 
with their ears down, they actually run | that’s often 
with their ears standing up. It’s said seen. 

that they do this in order to hear V4 2 

the sound of the wings of their SS 
natural enemies, eagles and 

hawks, and to diffuse heat. In 

one hop they're able to advance 

as much as two meters! 
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Real Movement 
- Chacma Baboons (Anthropoids) - 


Figure 69 Side-view walk 
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Figure 70 Side-view run 
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The baboon’s movement, as shown above, is representative of a monkey. The 
Japanese monkey and other types of baboons all exhibit basically the same kind of 
movement. 
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Real Movement 
- Kangaroos (Marsupials) - 


Figure 71 Side-view jump 


Kangaroos, compared with most animals, have quite a distinctive appearance. 
While balancing on its unusually developed hind legs and tail, the kangaroo jumps 
and propels itself forward. The smaller wallabies and wallaroos exhibit the same 
kind of movement. 
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Real Movement 
- Dolphins (Order Cetacea) - 


Figure 72 Side-view jump 
As it moves its body up and down, it creates water resistance, propels itself forward, 
and then jumps. 


Figure 73 Basic swim 


The physique of dolphins and whales is similar to other fish, but the critical difference 
is that, in contrast to fish, which move their bodies side to side as they propel forward, 
dolphins and such move their bodies up and down, moving forward in a horizontal line. 


57 


Real Movement 
- Bats (Order Chiroptera) - 


Figure 74 Diagonal front-view of flying motion 


The movement of a bat’s wings is extremely fast, so it needs to be slowed down by 
repeating poses one through six. In the repeating of both (1) and (4), the timing is just 
right. When repeating the cvcle, it will become all the more “bat-like” if you include ran- 
dom movements, such as poses 1,3,4,1,4,5,1,2,5,6. 


Figure 75 Example of the path of action 


A bat'’s flight path is 
far more jerky than a 
bird’s, and if anything, 
is closer to that of a 
butterfly’s. 


Figure 76 Structure of a bat’s wings 


Human hand 


A bat’s wing is 

also made up 

of five extended 

fingers, which 

have evolved 

into the wing. Bat’s wing 
Membrane 


50% webbing 
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Real Movement 
- Snakes (Squamata) - 


Figure 77 Side-view of forward motion Figure 78 Forward motion viewed 
from above 
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SS SS Colubrids Viperids 


Snakes press their ribs to the ground and move Most snakes move forward in 
their bodies forward. The muscles linked along zigzag formation, but vipers con- 
their belly act as treads and can adjust to complex tract and expand their bodies to 
topography. advance. 
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Real Movement 
- Crocodiles (Crocodilians) - 


Figure 79 Top-view of swimming motion (fast swim) 
Its tail moves side to side while its limbs hardly move at all. 


RN 


Figure 80 Diagonal top-view walk 


Real Mavement 
- Turtles (Testudines) - 


Figure 81 Side-view of sea turtle swimming motion 
Propels forward by moving its flippers like paddles. 


Figure 82 Top-view of box turtle walk 
a 
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Real Movement 
- Lizards (Squamata), Frogs (Amphibians) - 


Figure 83 Top view of lizard walk 


Its front right leg 
and rear left leg 
and front left leg 
and rear right leg 
move in opposing 
pairs at the same 
time. 


Figure 84 Side-view jump of black-spotted pond frog 


At most, it is able to < 
jump as much as two 
meters in one bound. 
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Real Movement 
- Animals IV - 


Birds, Fish, Insects, etc. 


Birds seem to appear with much frequency in scenic drawings or as minor characters. 
We will now focus on the movement of birds of all kinds, both large and small, species 
that flap their wings and species that glide. We are also including insects and fish in 
this section. 


(| 
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Real Movement 
- Birds - 


Flying in the sky is an action that requires a lot of energy. Muscles and wings, which 
are the driving force, and the body which supports them, cannot be heavy. The 
basic bones that make up a bird’s body are hollow inside, yet they give considerable 
support. The driving force that raises and lowers the wings is generated from the 
breast muscles, and is transmitted along the wings to the tips of the flight feathers. 
These are the basic mechanics of wing-flapping. 


Figure 85 Skeleton of a dove Figure 86 Structure of the wing 


Lesser 
coverts 


Greater coverts 


Primary 
feathers 


Tertiary 
feathers feathers 


¢ Flight propulsion is generated by flap- 
ping down the wings and squeezing out 
Figure 87 air behind them. 


Flapping down < 


When flapping down, the wing is brought down 
slightly forward and the spaces in between the 
flight feathers are closed shut. 


Birds use their wings to generate propulsion as 
effectively as possible. 


For birds, flying 
sure is a lot of 


When flapping up, since 
the air resistance is low, 
the wings narrow, and 
the spaces open between 
the flight feathers. 


Flapping up 
we 
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Birds 
- Doves (Family Columbidae) - 


Figure 88 Side-view of flying motion (slow flight) 
The above and below positions to the right (wings up and wings down) are often 
shown without any inbetweens. 


Figure 89 Front-view of flying motion (strong flapping as flight begins) 
When the wings go down the body rises slightly. 


Make sure that you can draw the transmission 
of energy, the delay of the wing feathers, and 
an arc uniform in size and length with precision 
and effectiveness. 
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Birds 
- Eagles (Family Accipitridae) - 
Figure 90 Side-view of flying motion 


It can also be a nice touch if you let a bird glide after flapping, riding on an air current. 


The amount of time a bird will continue flapping will 
vary according to the bird’s size and condition at the 
time. Usually, small birds tend to fly quickly and large 
birds fly slowly. 
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Birds 


- Cranes (Family Gruidae) - 


Figure 91 Side-view of flying motion 


Figure 92 Spreading their wings 


It's common to see key drawings like the ones to the 
left, not only for cranes, but also for large birds such 
as flamingos and eagles. 


In terms of the actual structure of a bird’s wings, these 
drawings do not conform to reality, but they can be 
effective in conveying a powerful flapping of the 
wings. Think of it as a distortion unique to animation. 
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Birds 
- Mallards (Family Anatidae) - 


Figure 93 Figure 94 Figure 95 
Two breakdown f]} ( Ons breakions 
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For birds, flight is a repetition of 
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oo cite enfolding the air and pushing it 
" e out to the rear. The picture will 
wing motion 
naturally change, as above, 


between the two 
extreme positions 
is too 
fast to 
see, 


depending on the number of 
inbetween drawings it has. 
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ards Figure 96 


e the appearance of the feet. The feet 
uck out towards the front, creating wind 
‘ance and slowing down the mallard’s 


d. 


Legs act like an airplane's 
iding on the water = —a» landing struts 


Duck taking off from the water 


Although most ducks look 
similar, their movement when 
taking off can be quite differ- 
ent, depending on whether 
they are freshwater or coastal 


water inhabitants. a 
Figure 98 A take-off after gliding across » Se Freshw 
SSS 


surface of the water. 


Coastal ducks 
Mftod duck) 


Distinctive Movement 
- Bulbuls/Songbirds (Family Pycnonotidae) - 


Figure 99 Side-view of wave-like flying motion 


When descending from the crest of the ‘wave’ to the trough, it tucks in its wings and glides. 


Refer to pg.93 to view a sample of the flying motion by way of “page-sy-page” flip animation 


This is a unique way of flying that can also be seen with other types of birds. 
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Distinctive Movement 
- Sparrows (Family Ploceidae) - 


Figure 100 Take-off after hopping 


Sparrows and crows move forward in a unique hopping motion. 
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Distinctive Movement 
- Chickens (Family Phasianidae) - 


Figure 101 Side-view walk 


cok ak iebsa 


The chicken is typical of walking birds or flightless birds. From the third or fourth pose, 
the neck extends forward, then returns to its original position. The chicken is therefore 
able to keep its balance while transferring its weight forward. 


Figure 102 Movement of small birds 


For small birds, like the 
Japanese White-eye and the 
sparrow, if you switch around 
drawings A~C at random, 
and put in a six to eight frame 
pause inbetween, it gives a 
nice touch. 


Doesn't necessarily 
need inbetweens 


Real Movement 
- Fish - 


Figure 103 


= “* 


As above, always be aware of the perspec- 
tive of the fish, while conveying the sense 
of the fish twisting its body. For fish swim- 


Diagonal top-view perspective 


* Generally, fish move their bodies by 
twisting them left-to-right or up-and- 
down, creating a counteraction in the 
water and generating forward motion. 


* Atypical methods of propulsion include 
fish that gather water inside their bodies 
and then expel it, and fish that move for- 
ward by paddling the water with their 
whole body. 


¢ Such atypical movement is exhibited by 
squids, octopi, jellyfish, seahorses, etc. 
See Figure (108) for sea horses. 


ming in shallow waters, it can be effective 
to draw in a shadow beneath them. 


Figure 104 Methods of forward propulsion for different fishes 


Telosteans (bony fish such as mackerels and crucians) use their tail fins to move forward. 
i 


Selachians (cartilaginous fish like sharks) wriggle their entire body to create a counteraction 
in the water, which causes them to move forward. ‘ 


7 Re NCES oil 


Suck in water, expel it, and propel forward as 
a counteraction 
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Fish 
- Various Ways of Swimming - 


Figure 105 Diagonal top-view of stingray Figure 106 Top-view of eel swimming 


swimming 


Long-bodied fishes, such as freshwater 
eels, conger eels, and sea eels, wriggle 
their bodies like snakes when they swim. 


Y Figure 107 Top-view of carp swimming 


The swimming motion of stingrays and 
their relatives is characterized by an up- 
and-down movement of their bodies. i 


Even though they’re all fish, 
depending on the type, 
there are so many different 
ways to swim. 
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Fish 
- Seahorses (Family Syngnathidae) - 


Figure 108 Side-view of forward floating motion 
A different, yet interesting motion. 
pa 


In an unusual way of moving, it 
generates propulsive force by 
paddling the water with its 
entire body. 


Figure 109 Tropical fish making a u-turn 


Notice the delay 
of the tail fin. 


Insects 
- White Cabbage Butterfly (Order Lepidoptera) - 


Figure 110 Side-view flying motion 


are down, its S 
As it lands, it stops body goes up, When its wings 
CEE beating its wings are up, its body 
iW goes down 


Among insects, butterflies have a particularly 
large wingspan. What's more, the butterfly’s 
body trunk which supports the wings is light 
and small. So each time their wings beat, the 
butterfly rises and falls dramatically. That's why 
they look so fluttery. Of course, depending on 
the type of butterfly, there are many different 
ways of flying. 
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Insects 
- Migratory Locusts/Grasshoppers (Order Orthoptera) - 


Figure 111 Side-view flying motion 


Even tiny creatures such as 
grasshoppers are able to raise and 
lower their bodies by the flapping 
of their wings. In animation, it 
looks good if you show 
a two-pose blurring [in 
motion like in es 
& 
Ny 


Insects 
- Helmet Beetles (Order Coleoptera) - 


Figure 114 Top-view shuffle 


The black dot signifies a leg raised in the air. 


\ ) / 
Its movement is a repetition of a cycle starting with the right front leg and left rear leg mov- 
ing together as a paired set, with the middle leg lagging behind, and then coming forward. 
Figure 115 Side-view shuffle 


Figure 116 The difference 
between helmet beetles and 
drone beetles are when they fly. 


Insects 
- Dragonflies (Order Odanata) - 


Figure 117 Back-view flying motion 


If you look at a dragonfly up 
close, the front wings and the 
rear wings move alternately. 
It looks almost mechanical. 


Figure 118 Perching on the edge of a stick (Damselflies and their relatives perch 
as if they are dangling.) 


In blurring (2) and (3), there 
is a 12 frame (.05 second) 
hovering motion, which ends 
at (4). When it feels secure, it 
extends its wings out in front 
like in position (5). 


To the human eye, the blurring of the wings conveys a sense of a dragonfly in flight. 
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